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DETAILED ACTION 
Response to Arguments 

< Applicant's arguments, see section entitled "Objection to Specification and 
Claims" on page 1 1-12 of amendment filed May 1 1 , 2006, with respect to the use of the 
phrase "Diffractive Light Device," have been fully considered and are persuasive. The 
objection of claims 1, 4, 8, 10, 13, 16-19, 23, 26, and 31 has been withdrawn. A 
Diffractive Light Device is understood by the Examiner to encompass a device where 
white light is allowed to enter a cavity or gap between reflective plates and undergo 
interference, resulting in light of a specific wavelength or color to emerge from the 
cavity. The color that emerges from the device can be selected by controlling the 
spacing of the gap. In view of this, the prior art as applied is in reference to a Fabry- 
Perot etalon device, which falls under these operational conditions as set forth in 
reference to a Diffractive Light Device. 

Furthermore, applicant's arguments with respect to the prior art of Tucker (USPN 
6,538,748) applied under 35 U.S.C. 102 to claims 1, 2, 18, and 31 filed May 11, 2006 
have been fully considered but they are not persuasive. The applicant argues that the 
reference fails to include any system including a designer-specified gap value or a 
controller configured to calculate a voltage correction using such gap value as set forth 
in claim 1 or a system or a method including converting modulated light to an assumed 
gap value and comparing an assumed gap value to a designer-specified gap value, as 
set forth in claim 8 or claim 31 . 

The following equation applies to a Fabry-Perot etalon: 
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mZ = 2dn, 

where m is a integer number, A is the wavelength of the light produced by the 
etalon due to modulation, d is the spacing between the reflective plates of the etalon, 
and n in the refractive index of the material in the spacing between the reflective plates 
of the etalon. Therefore, there is a direct relation between the wavelength of the light 
produced by the etalon due to modulation and the spacing between the plates of the 
etalon. If the wavelength of the light produced is known, the spacing can be found, and 
vice versa. As set forth in the rejection below, the wavelength of the reference laser in 
Tucker's device represents a designer-specified gap value because of this relation 
between the spacing and the wavelength. The difference in wavelength between that of 
the reference laser and that produced by the etalon indicates a difference between a 
spacing of the etalon and that of the designer specified gap value. A controller adjusts 
the potential between the first and second surfaces of the etalon to adjust the distance 
between the fixed and movable mirrors to reduce any differences found in the 
wavelengths. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 1, 2, 18, and 31 are rejected under 35 U.S.C. 102(a) as being anticipated 
by Tucker et al. (USPN 6,538,748). 
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In regards to claim 1 , Tucker discloses a feedback-control circuit for calibration of 
a device comprising: 

at least one diffractive light device (DLD) having a gap distance defined by 
opposing plates (13, 14, 213, 214) (column 3, lines 18-23); 

The diffractive light device is understood by the Examiner to be any optical 
device having a gap distance defined by opposing plates. A Fabry Perot filter is an 
example of an optical device having a gap distance defined by opposing plates. 

at least one sensor configured to convert light modulated by said DLD 
device into a light signal indicative of said gap (column 1, lines 22-29 and column 5, 
line 59 to column 6, line 8); 

The spacing between the opposing plates of a Fabry-Perot device is directly 
related the device's resonant frequency (i.e. wavelength). The controller of Tucker's 
laser feedback circuit uses a method to detennine the difference in wavelength between 
a reference laser and Fabry-Perot device. The wavelength measurement from the 
Fabry-Perot device is a direct measurement of the spacing between the opposing 
plates, and, thus, the controller of Tucker is configured to convert the light modulated by 
the Fabry-Perot into a light signal indicative of the gap spacing. 
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a controller configured to calculate a voltage correction value based on a 
difference between said gap as Indicated by said light signal and a designer- 
specified gap value and being further configured to apply a corrected voltage 
corresponding to said voltage correction value to said DLD device (column 5, line 
59 to column 6. line 8). 

The wavelength of the reference laser in Tucker's device represents a designer- 
specified gap value, and the voltage correction value is indicated by the difference in 
wavelength between the Fabry-Perot device (i.e. gap as indicated by said light signal) 
and a reference laser wavelength (i.e. designer specified gap value, since wavelength 
value is indicative of a gap value in a Fabry-Perot device, as set forth above). A 
controller adjusts the potential between the first and second surfaces of the etalon to 
adjust the distance between the fixed and movable mirrors to reduce any differences 
found in the wavelengths. 

Regarding claim 2, the sensor of Tucker is a photodiode. It would be inherent to 
use a photodiode in order to take wavelength measurements of the reference laser and 
the Fabry-Perot tunable laser. 

In regards to claim 18, Tucker discloses a method of calibrating a diffractive light 
device (DLD), comprising: 

placing first and second opposing plates in a separated position defined by 
an actual gap distance (column 3, lines 18-23); 
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The diffractive light device is understood by the Examiner to be any optical 
device having a gap distance defined by opposing plates. A Fabry Perot filter is an 
example of an optical device having a gap distance defined by opposing plates. 

directing light onto said DLD device to modulate the light (column 5, lines 
40-43); 

A Fabry-Perot device can be converted to a tunable laser by introducing light 
from a source into the device. Due to the design of the Fabry-Perot device, the light is 
modulated based on the resonant frequency of the Fabry-Perot cavity as indicated by 
the spacing in the cavity. 

converting modulated light to an assumed gap value (column 1 , lines 22-29 
and column 5, line 59 to column 6, line 8); 

The spacing between the opposing plates of a Fabry-Perot device is directly 
related the device's resonant frequency (i.e. wavelength). The controller of Tucker's 
laser feedback circuit uses a method to determine the difference in wavelength between 
a reference laser and Fabry-Perot device. The wavelength measurement from the 
Fabry-Perot device is a direct measurement of the spacing between the opposing 
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plates, and, thus, the controller of Tucker is configured to convert the light modulated by 
the Fabry-Perot into a light signal indicative of the gap spacing. 

comparing said assumed gap value to a designer specified gap value; and 
adjusting said assumed gap distance by a distance proportional to a 

difference between said assumed gap value and said designer-specified gap 

value (column 5, line 59 to column 6, line 8). 

The wavelength of the reference laser in Tucker's device represents a designer- 
specified gap value, and the voltage correction value is indicated by the difference in 
wavelength between the Fabry-Perot device (i.e. gap as indicated by said light signal) 
and a reference laser wavelength (i.e. designer specified gap value, since wavelength 
value is indicative of a gap value in a Fabry-Perot device, as set forth above). A 
controller adjusts the potential between the first and second surfaces of the etalon to 
adjust the distance between the fixed and movable mirrors to reduce any differences 
found in the wavelengths. 

In regards to claim 31, Tucker discloses a DLD system comprising: 

means for diffracting light based on actual gap distance (column 3, lines 18- 

23); 
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The diffractive light device is understood by the Examiner to be any optical 
device having a gap distance defined by opposing plates. A Fabry Perot filter is an 
example of an optical device having a gap distance defined by opposing plates. 

nneans for converting detected light values to assume gap values (column 1, 
lines 22-29 and column 5, line 59 to column 6, line 8); 

The spacing between the opposing plates of a Fabry-Perot device is directly 
related the device's resonant frequency (i.e. wavelength). The controller of Tucker's 
laser feedback circuit uses a method to determine the difference in wavelength between 
a reference laser and Fabry-Perot device. The wavelength measurement from the 
Fabry-Perot device is a direct measurement of the spacing between the opposing 
plates, and, thus, the controller of Tucker is configured to convert the light modulated by 
the Fabry-Perot into a light signal indicative of the gap spacing. 

means for comparing said assumed gap values to designer-specified gap 
values; and 

means for adjusting said actual gap distance to minimize the distance 
between said assume gap values and said designer specified gap values (column 
5, line 59 to column 6, line 8). 
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The wavelength of the reference laser in Tucker's device represents a designer- 
specified gap value, and the voltage correction value is indicated by the difference in 
wavelength between the Fabry-Perot device (i.e. gap as indicated by said light signal) 
and a reference laser wavelength (i.e. designer specified gap value, since wavelength 
value is indicative of a gap value in a Fabry-Perot device, as set forth above). A 
controller adjusts the potential between the first and second surfaces of the etalon to 
adjust the distance between the fixed and movable mirrors to reduce any differences 
found in the wavelengths. 

Allowable Subject Matter 

Claim 3, 6, 7, 20-22, and 24 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claim 8, 10, 13, 16, 17, 23, 26, and 30 are objected to based on the minor 
informalities presented in this office action, but would be allowable if rewritten to 
overcome these minor informalities. 

Claims 9, 1 1 , and 12, which are dependent from claim 8, are also objected to 
based on the minor informalities of claim 8, but would be allowable if the minor 
informalities of claim 8 are overcome. 

Claims 14 and 15, which are dependent from claim 12, are also objected to 
based on the minor informalities of claim 12, but would be allowable if the minor 
informalities of claim 12 are overcome. 
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Claims 27-29, which are dependent from claim 26, are also objected to based on 
the minor informalities of claim 26, but would be allowable if the minor informalities of 
claim 26 are overcome. 

Claim 4, 5, 19, 25, and 32-34 are objected to as being dependent upon a 
rejected base claim and based on the minor informalities as presented in this office 
action, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims and, furthermore, rewritten to 
overcome these minor informalities. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

As to claim 3, the prior art of record, taken alone or in combination, fails to 
disclose or render obvious a controller in a feedback-control circuit for calibration of a 
diffractive light device comprising a gap value converter having an analog-to-digital 
converter and a static lookup table, in combination with the rest of the limitations of 
claim 3. 

As to claim 4, the prior art of record, taken alone or in combination, fails to 
disclose or render obvious a controller in a feedback-control circuit for calibration of a 
diffractive light device comprising an analog-to-digital converter, a color vector 
generator, and a static lookup table, in combination with the rest of the limitations of 
claim 4. 

As to claim 5, the prior art of record, taken alone or in combination, fails to 
disclose or render obvious a controller in a feedback-control circuit for calibration of a 
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diffractive light device comprising an amplifier coupled to a static lookup table, in 
combination with the rest of the limitations of claim 5. 

As to claim 8, the prior art of record, taken alone or in combination, fails to 
disclose or render obvious a feedback-control circuit for calibration of a set of diffractive 
light devices comprising a designer-specified gap value table with a stored plurality of 
designer-specified gap values corresponding to gap distances in the diffractive light 
devices, in combination with the rest of the limitations of claim 8. 

As to claim 13, the prior art of record, taken alone or in combination, fails to 
disclose or render obvious a diffractive light device system comprising a feedback- 
control circuit that includes a calibration array with an operational lookup table coupled 
to the circuit that couples designer-specified gap values and voltage correction values, 
and stores these values, in combination with the rest of the limitations of claim 13. 

As to claim 19, the prior art of record, taken alone or in combination, fails to 
disclose or render obvious placing first and second plates in a separated position based 
on an initial voltage corresponding to a designer-specified gap value in a method for 
calibrating a diffractive light device, in combination with the rest of the limitations of 
claim 19. 

As to claim 20, the prior art of record, taken alone or in combination, fails to 
disclose or render obvious the method of calibrating a diffractive light device comprising 
directing light modulated by a diffractive light device through a color filter and onto a 
sensor, and converting the sensor output into a digital signal representing an assumed 
gap value for the device, in combination with the rest of the limitations of claim 20. 
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As to claim 26. the prior art of record, taken alone or in combination, fails to 
disclose or render obvious the method of storing and correlating voltage correction 
values and designer-specified gap functions on an operational lookup table in a method 
for calibrating a diffractive light device array, in combination with the rest of the 
limitations of claim 26. 

As to claim 32, the prior art of record, taken alone or in combination, fails to 
disclose or render obvious a diffractive light device system comprising means for storing 
a designer-specified gap value and a voltage correction value based on the difference 
between a designer-specified gap value and an assumed gap value, in combination with 
the rest of the limitations of claim 32. 

Pertinent Prior Art 

The prior art made of record, but not relied upon is considered pertinent to 
applicants disclosure. The prior art of record is Smith et al. (USPN 6,707,230). Smith 
discloses a closed loop motion control system for use in a sensor that senses a 
displacement in a device utilizing a feedback loop to control a voltage applied to an 
actuator to vary the displacement based on differences calculated between a desired 
set-point and the measurement by the sensor of the displacement in the device. The 
sensor can be an optical sensor that measures a Fabry-Perot intensity. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 



Application/Control Number: 10/782,488 Page 13 

Art Unit: 2877 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marissa J. Detschel whose telephone number is 571- 

272- 2716. The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley, Jr. can be reached on 571-272-2059. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomriation for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Marissa J. Detschel 
June 28, 2006 
MJD 
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